CALIFORNIA DIVISION OF MINES AND GEQOLOGY
Fault Evaluation Report FER-82

January 5, 1379

1. HName of fault: La Macion/Sweetwater fault zones,

2. Location of fault: La Mesa, National City and lmperial Beach

7.5 minute quadrangles, San Diego County (see figure 1),

3. Reason for evaluation; Part of 10-year program for fault evaluation.




For joint use with FER #'s 80, 81,82
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the fault is not exposed.) o

 Weber, F.H., Jr., 1963, Geology and mineral resources of San Diego County,
~ California: California Division of Mines and Geology County Report 3,
309 p. ‘
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5. Summary of available data on fault: Reference to these faults was

made by Artim and others {1974) although names for the faults did not
appear in print until 1973 (Artim and Pinckney) in a paper titled
"La Nacion fault system, San Diego, California." The following iz the

abstract of that paper:

La Nacion fault system is a series of moderate-to high-angle
normal faults striking north roughly parallel to the coast
line and is traceable by surface features from 33 km north of
the Mexico-United States border. The fault system occurs in
locally folded Tertiary and Quaternary sedimentary rocks.
Vertical offset of Pleistocene sediments is as much as 85 m
on a given fault branch, and for the fault system may be as
much as 120 m. Geophysical evidence suggests the total offset
for the fault system is 500 m. Offset of alluvium has been
proved at two localities, and unexplained seismic activity
may be assoctated with La Nacion fault system.

In addition, Kennedy (1975, p. 13) states:

The La Nacion fault zone has a reglonal trend striking north-
westerly, subparallel to the Rose Canyon (FER-80) and Point
Loma (FER-81) fault zones---. Some of the individual faults
within the zone, however, strike northeast. The zone Ts
composed primarily of a large number of en echelon faults that
are mostly Quaternary in age and dip-slip in nature. The
largest of these are the La MNacion, Sweetwater, Murphy Canyon
and Mission Gorge faults.

tn their summary Artim and Pinckney conclude:
Offset of Pleistocene sediments 15 as much as 85 m on a given
fault system. Offset of Holocene alluvium has been proved at
two localities with maximum age of offset set at 10,080 + 190
years B.P. determined by carbon-14 dates of offset alluvium.
The present contention is that La Nacion fault system should
congsidered a potentially active, 1f not active, fault.

Although Artim and Pinckney include a geologic map in thelr paper

they do not describe or locate the site of their data on faulted and dated

Holocene alluvium.
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In 1974 Michael W. Hart (see appended copy of Hart's pape;) concluded;
Using the generally accepted definitions of an actlve fault, the
La Nacion fault connot be classified as active at the localities
studied. Evidence indicating no Holocene activity includes the
absence. of topographic expression and the presence of undisturbed
Holocene and late Pleistocene alluvium overlying the fault zone.
On a map by Ziony and others (1974), showing recency of faulting in
coastal southern California, the zones of the La Nacion and Sweetwater

faults are shown. They are portrayed as active during the Quaternary

hut not the Holocene.

Apparently neither of Hart's (1974) two trenches were the same as
those used by Artim and Pinckney. So, Elliot and Hart (1977) relocated
the "Brandywing' trénch of Artim and Pincknéy, reopened it, and, with
the aide of several other geologists, concluded that none of the exposed
traces of the La Nacion fault showed offset in overlying Holocene pafeosg]
or alluvium (séé appended pages from report by Elliot and Hart, fg?%i?m*

Thus, there Is a consensus against Holocene displacement on the
lLa Nacion-Sweetwater fault zone. The work by Kennedy, from which Figures 1
and 2 are drawn, is part of the consensus. The numbered sites on Figure 1
are the figure numbers in Special Report 123 (Kennedy, 1975) copies of

which are appended (attachment #1).

As can be seen on Figures 1 and 2, the faults in the La Nacion-

Sweetwater zones are mainly northerly-trending, normal, down on the west,

The San Ysidro fault, shown at the south end of Figure 1, 1s included
as a southern segment of the La Nacion-Sweetwater fault system as it was

by Kennedy and Tan (1977). It differs mainly in its more northwesterily

Hz
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average trend. It is normal, southwest side down. Some linear topog-
raphic features (see attachment #4) along the southwest margin of the
Otay Mesa have been mappedlas fauits (Ziony, et al., 1974; Kennedy, 1975,
1977) and described (Kennedy, 1975) as possibly cutting Holocene
landslide debris. Hart (1977) suggested that these "faults" might all

be landslide features. Vertical stratigraphic separations could result

from either mechanism and may weil have been produced by both.

6. Interpretation of air photos: A brief examination of the ) ineament

and landslide complex on the San Ysidro fault (Fairechild, 22930, 2-83, 84,

and 85; 2-91, 92)[see conclusjons befow)

7. Field Observations: None.

8. Conclusions: Although Artim and Pickney (1973) state that the

La Nacion fault cuts Holocene sediments, subsequent authors {Hart, 1974;
Elliot and Hart, 1977; Kennedy, 1975; sece figures I énd 2; attachment #1,
#2 and #3) have demonstrated that it does not. There is some unresolved
doubt about the age, origin and relationship between]lneaments, faults,
and landslides on the San Ysidro fault at the south end of the La Nacion
fault éone but air photos strongly suggest that laﬁdsliding has modified
the fault zones rather than the other way around as suggested by Kennady
(1975). Therefore, the well-defined Iiﬁﬁﬁents where the San Ysidro fault
follows the edge of the Otay Mesa (see attachment #4) probably have been
generated by erosional processes. In other areas the La Nacion-

Sweetwater fault zone is ill-defined.
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9. Recommendations: Using present project guidelines, the La Nacion-

Sweetwater fault zone should not be zoned because there is insufficient
evidence of Holocene activity. No further work is recommended on the
part of this projects personnei but farther investigations (especially

those on the San Ysidro fault) should be monitored for new evidence.

10. Investigating geologists name:C%' /ﬁé{ Date:/-/-f*yﬁ
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FER-82 Attachment #1
Kennedy (1975%) figqures
Keyed by number to

TR CALIFORNIA DIVISION OF MINES AND GEOLOGY Figure ]
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- Flgure 17. The La Nacion fauit offsets strata of the Eocene Mission Vailey Formation (Tmv). The Plsistocene Lindavista Formation is
faulted by these same branch faults immediately south of this exposure. These are bul a faw of the small fauits that constitule the northarn
and of the La Nacion faull in'an area where the main trace of the fauit is zplaying into many panis ylaw north (see plate 1 for location),”
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Figure 18, This fault lies within the La Nacion fault zona and jux-
taposes rocks of the Sap Diego Formation (Ted) and Otay Forma- -
tion (To). A 1 m wide clay zone, containing numercus shears, ia
altered and deeply weathered material derived from the Otay For-

Figura 18. Rocks of the San Die?n Formation {Tsd) downiaulted
to the west (loft) against rocks of the Otay Formation (Ta) along
the La Macion fault, View from Imperiai Avanue where the curt
and skraet are cracked. Thiz cracking is considered to have

resyftad from settling within tha fault zone rather than from diract
tectonic orlgin. The same faults can be seen immediately norh of.

- thia view in railroad cut. The fault zone within this area strikes N,

20° W., and dips 10 the W. BO®, View north (5e¢¢ plate 1 for loca-

tion), ‘ _ o

mation. The clay s mentmaerillonite and expansive. The top soil 1S

. not faylted but appears to have stumped into or {0 have been
" deposited along an old fault scarp. View south (see plate 1-tor .

location}.




19758 ' FAULTING, SAN DIEGO METROPOLITAN AREA, CALIFORNIA . - . 17"

Intarsection of Division and
&l51, Streets

| Lo Nacien Fault

N.25°W, G0°W. Gfuded -‘roud

"~ shearing
o -2

4 Meters (cut slnpell

fEﬂ- L2

- Flgure 20. The La dacion fault expesed in a nawly graded housing
davelopmant just & ath of the intersection batwean Divizion and G1at -
Stroets. The 5an Diego Formation (Tsd) is downdroppad to the west .
“{laft) and faulted against rocks of the Otay Formation (To), Recks of the

lowar Plaistocane Lindavista Formation are faulted immadiately north of

. this exposure, The vertical saparation hare gince late lecana tima is m' N
excess o! 75 m. View north (ses plate 1 for lncaﬂon) :
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Figure 21, The La Nacion fault rone heres juxtaposes .
rocks of the San Diego Formation (Tsd) and Otay Forma-
tion (To). The soil iz not faulted. View nurthqut (zae plam 1
for location).
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Figure 23. La MNaclon fault zone juxtapases rocks of the San
Diego Formation (Tsd). Combined dip-slip separation ol these

faulis is approximately 10 m. Rocks of early Pleistocene age are .

offsat by these taults immadiately north of this siope. View north
(Hu-pln’mﬂ for lecation), o o
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Flgure 22, Branch of the La Nacion fault juxtaposes rocks of the
San Diego Formation (Tsd) with lower Pleistocena deposits {(Of).
The fault-atrikes N, 10° W. and dips 80° W. View soyth (see piate 1

" for location).

Aquifar beyndary Pllocens channei

" House . pad

Scdle daf middie foreground.
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Figum 24. Lower Pleistocene strata of the Lindavista Formation
(2 lie In tault contact with racks of the S5an Diego Formation
(Tad), The Sweetwater 1ault at this location hag several branches

all displayng dip-slip separation. The total amount of separation:

here ia in excass of 35 m. View north {see plate 1 for location).
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Figure 26, Rocks of thé San Diego Formation (Tsd) lie in faull contact with daeply
weatherad sangstone bads of the Otay Formation [Ta). The weathered zone is predomi-
nantly ¢aliche and clay, Soil and cobblas intermined with the uppar part of this zene are in-

- terprated as Piejstocena 7 soil or aslopawash. The westernmost fauits exposed strike approx-

imately N. 10° w. and dip 70" W, Th& rubble is talus from the cut siope. Vlew south {see plate
1 lor location). .
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1975 FAULTING, SAN DIEGO METROPOLITAN AREA, CALIFORNIA 21

Figure 27. The La Nacion fault in floer of bulldozer excavation. The faull strikes N. 10° .
W. and dips 80° W. Rocks of the San Diego Formation (Tsd) are faulted down against.
rocke of the Otay Formation {To). Tha dip-slip separation maasyred on upper Pliocene
Strata i3 in excess of 75 m. Pleistocene rocks of the Lindavista Formation are nol axposed

- here it)nm}elm displaced by this fault less than 1 km 1o the south. View north (see plate 1 for
location}), : -
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Figure 28. The La Nacion faull offsets the contact between the San Diego Formation (Tsdl) and Qtay Farmation (Te) appmxlmataly Tm.
‘ Tha west mda of the fault ia down with razpaect to the east View north |n axpmratory trench (see plate 1 for location). .

La HNaocion

Figure 29. One of the faults within the La
b T ] . Nagign fault zone juxtaposes rocks of the
C e U T . San Dlege Formation (Tsd) and Lingavista

Fleistocene time based on the net
ditfarence in slevation of the planar and

surface is coated with caliche. Soil has
been tHeposited in the upper 10 cm of fault
zone but 15 not cut by the fault. Vlew snuth
{swe plate 1 for location).

0 | ' 2 Meters

Formation (Q1). The dip-slip separation ’
.here has been 8 m since early -

\ Vnﬂicﬂl cut fﬂce e T T ~ herizontal ?asa of the Lindavista Forma-
.,______ -__.__j oo T Tt . tion. The fault exposed in exploratory
o ] s %g’;‘e ‘f".'ﬁ‘:d trench strikes N, 5° W, and dips 85° W. The

S e . oL v " with eoliche - zone of faulting i approximately 2 om in’
teel oLy T TR width and no gouge Is prasant. The fault
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Figure 30. The La Macion fawnt at’
Telagraph Canyon is.offsat or lerminated’
D{ northeast striking faulls {plate 1), Strata -
of the Tertiary Otay (To) and San Diego
Formation (Tsd) are juxtaposed haro, A
thin cap of Lindavista Formation {Q1) is
also faulted in this viginity approximately o
18 m. Air view northeast (see plate 1 for .
location), : PRI

FAULT .
%;Tr}-s-—-— (U, upthrown; D, downdropped }
Soil - ‘ La Nacien Fault
1 ' Post tectanig filling , "

an 4

. Caliche filled
fractures

e N A E,

Figura 31. The La Nacion fault juxtapozes - .-
the San Diago Formation (Tsd) and Dt&y
formation (To). The fault strikes N, 5° W,
and dips 75° E. The soil zone is not fauited
- but Is thicker on the softer Otay Formation, -
probably as a rasult of {1} in situ ‘soil
development being mare rapid In tha Ctay.
Formation than in the San Diego Forna-
tian, (2) the down zlopa migration of soil,
and (3} infilling along an erosional fault
b, scarp. The two smal] fractures within the
o R Otay Formatlan show littla or no displace-
e Lo Nacion Fal ment. They are filled with caliche which

Ty
by

P ¢ 1 extends from the 2oil horizen, through ex-

FO S gt ' pansion ¢racks, down into the bedrock.

2 SO The San Diego Formatlon on the south -

Sed oM 8ide of the fault is deeply dissected by -

asmall caliche-fillad fissures. The phole-
graph shows the La Nacion fault on the op-
pasite wall of the trench shown in sketch
drawing. View looking gast (see plate 1 for
location),
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Figure 2. Rocks of the San Diego Forma- ‘ ’ A
tlon (Tsd) are downdropped on tha wast ‘ 1 —_—
{heft) and faultsid against rocks of the Mis- o o 0, LT
Sion Valtay Formation (Teny), Immediately [ . . -,
north of this area tha Pleistocena Lin- - BT ! - ,_f-* A v
. davista Formation is oﬂ:ﬂt about 10 m, The ) f - sl . .
maximum’ sgparation hem s dip-slip in - — T e o B
nature and on the order of 50 m. gince late =l ; -’f ro. - fff’"_:’ -
“Pliocens Hme. View north at Poggi Canyon i A i o SN ST

(8ae plate 1 for location).
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is NIO"E, 65°W. ' o
""ND E., 65°W. ~— shear zone -
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La Nacion.Fault Zone

Flgure 34.-La Nacion faun zone, where
Plolstocene nonmarine terrace deposits

Formation (Tsd} arae itxtaposed with rocks
of the Miocene Otay Formation (To}. The
3oil averlying the Qtay Formation is thicker

0
L

deposits but Is not faulted, View narth in
elxpluratnry trench {=ea plate 1 for loca-
" tlen).
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Figure 32, The La Nacion fault juxtaposes .
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Figure 36. Strala of tha San Diego Formation {Tsd) is faulled against ihe Otay Formation (To). The averags srike of taults within the zone -

here la N, 40° E. and the dlp 15 approximately 75° W. Tha soif horlzon is thicker cver the clay rdeh Qlay Formation but is not faulted. View norih
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Continued above o :

 N.BO°E,70°N. Clay gouge

VINYOHTVO ‘"VAHVY NVLITOdOMLIN 0DT1d NVS ‘DNILLINV

Figura 37, East-west striking faults Intersect Iha L Naclon fault 1 ke south of Oty Valley and may control the abrupt change In strike of the La Nacion aull hore. View east In
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Figure 38. Qualernary terrace grave! and sand [QH) are juxtaposed across 8 fault zone 3-4 m wide with racks-~" tha
Qlay Farmalion | To). Faults within the terrace deposits juxtapose a gravel and sand factas with a clay and sand facies.
The average slike and dip of shearing within the fault zone is M. 10°E., 80°W. View north in an sxplorgtory lrench (se8
plate 1 tor location). - ’ L o : .

Fault Zone

N.B5°F. Cley gouge N.5°W.35°W

Figure 39. Juxtaposed San Oiego Formation {Tsd) and Ctay Fermation (To). Scil fies adjacent to ong branch of the faull as guestionably the result of
differential erosion along the fauli plane and later deposit of 3ol The seil horlzon is extensively burrowed by animals and lis contact with the underlying
bedrack is not sham. The apparent lavited soil horizon mighl be related 10 the burrowing. The average sirike ol the fault within the zone is N. 5° W, angthe
dip on an average 35° W. View south in an exploralory trench [ses plaie 1 for location). : T - ;
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Figura 40. Faulted Quaternary terrace
" Hdeposits vertlcatly otfset 2 m here. View

west along Interstate H!ghway 803 {saa

plata 1 for location). '

- Figure-41, Road cut for Del Sol Boulevard,
‘The Lindavista Formation (Q.1) is wartically
offset 2 m and iz faultad against rocks of
the San Disgo Formation (Tsd). The fault
strikos N, 30° E, and dips 65° W. View north
(sea piate 1 for location;.

- Del Sel Bivd.
‘% Meters,

Fault plane (N.SOW. 755w}

Fault (Zem thi ‘ :
Uil gouge  (2em thick seom)  Eiaie 42 The San Yaidro fault juxtaposes

sirata of the San Diega {Tsd) and Qtay (To)
Formations. Approximately 30 m of vertical
saparation has ocgurred here with raspact -
10 these rocks, View west in rock quarry
{sea plate 1 for location), ‘

'_-u Foult plone (window)
Slichansides v : ’
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‘Figure 43, Rocks of a conglomeratic facies of the San Diego Formation (Tsed) lie in fault contact with sandstone of the Otay Formatlon (Ta).
Approximately 70 m of vertical separation is associated with this break. Tha fault strikes N. 35° W, and digs 75° W, The west side of tha fauilt ‘
‘ ,isudqwndruppud,with respaat {0 tha east side. Viaw north (see plate 1 for location). ‘ S . B
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Figure 44, MNorth and northwast striking faults show offset rocks of the Lindavista For-
mation. The fault shown adjacent to the Border Landslide juxtaposes rocks of the San
Diego Formation and Lindavista Formation. Tha vartical separation there is on the order
‘ .ol 35 m, The three faults shown on the mesa betwaen Smuggler Gulch and Goat Canyon
s o *  logether constitute the northern pant of tha Los Buenos tault mapped by Minch (1967) in
Mexico. The faults shown are solid lines where accurately located, dotted where burier

" beneath unfaulted sadiments, dashed where inferred. View south.
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Radiocarbon Ages of AlluviumOvéflying |
~ La Nacion Fault, San Diego, California

MICHAEL W. HART William S. Krouskos and Assﬁciams. 4320 Vandover Auenue.l San Diego, Califormia 92120

ABSTRACT .

Radiocarbon dates obtained from undisturbed alluvium overly-

 ing the La Nacion fault in the San Diego atea indicate thar the faulr

has not been active during Holocene time, The minimum age of al-

© luvine at Poggi Canyon is 13,375 £ 275 yr B.P. This does net

agree with the findings of a previously published report that indi-
cates. an offser of 1 m in alluvism dated at 10,980 = 1%0 yr B.P.
Key words: environmental geology, faulting, radiocarbon dating.

- INTRODUCTION - o "

The purpose of this paper is to present new informarion on the

~age of the. La Nacion fault in San Diego County, California. This
" information was obtained during exploratory excavations for

urban develupment berween November 1972 and July 1973. The
dares were obtained from carbonaceous alluvium thar overlies

separage branches of the La Nacion fault in two widely separated -

arcas. One site was located in Paradise Valley in San Diego, and
one was located in Poggi Canyon in Chula Vista (Fig. 1), The

radiocarbon ages were determined by Geochron Laboratories of
L ! .

Cambridge, Massachusetes.

A radiocarbon dare of 10,980 £ 190 yr B.P. was obtained by

Artim and Pinckney (1973) from alluvium reportediy offset 1 m in
the Chula Vista area. The results of chis study suggest that the faufr-
-ing, is older and predates the Holocene Epoch. '

D

. Geabogical Society of America Bulleda, v. 85, p. 1129-1332, § figs., Augusc 1974

l.a.k' Myrray
- ® LA MESA
&
A

SAN DIEGD

T. | 11*5E 20"
fiTege so"

? ? 'P ‘miles

4] Ika;

Figure 1. Map of southwestern San Dicgo County shawing locarions of major
faults and study areas. .
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 GEOLOGIC SETTING o ‘ |
The La Macion fault extends north approximarely 26 km from

near the Mexican border through highly developed areas of San
Diegu, Chula Vista, and unincorporated areas of San Diego
County. The fault typically separates the late Pliocene San Diego

Formation on the west ftor  the (probably) Miocene Oray Forma- -

tion on the east. The fault dips 60° to 73* W. and appears ro have
had principally dip-slip movement throughout its history. The
eninimum vertical separatinn based on measurements within che
San Dicgo Formation is more than 60 m. Near its southern mirts,
the fault may also have displaced 3 Pleistocene marine terrace as
much as 60 m (Artim and Pinckney, 1973). A nontectonic explana-

tion for the possible terrace displacement'is the original concept of .~
the terraces as representing a classic example of remnants of a. -

changing sea level, The £a Nacion faolt has displaced ¢the Pleis-

- tocene Lindavisra Formation more than 16 m az the Paradise Valley
‘site. . ‘

Observations in exploratory trenches indicate thar the faulr is

not a single clean break but is a zone of sheared and crushed rock

that in places is more than 16 m wide. Within this fault zone, there

are generally rwo major or primary faults forming the eastern and

western limits of the zone of shearing, The easternmost break typi-

. cally juxtaposes San Diego Formation and Otay Formation; the

western break commonly separates Pleistocene terrace deposits and

- San Diego Formation, ‘ ‘
- Topographic evidence for Holocene faulting, such as sag depres-
sions or well-defined fault scarps, Have not been observed along the

.. La Nacion fault, M. P. Kennedy (1974, oral commun.) has found

. faint lineaments, such as alignments of topographic saddles and

canyons, along the trace of the faulr. These features are attributed

entirely to preferental erosion along the fault and not to Holocene

activiry,

PARADISE' VALLEY SITE -

The Paradise Valley site is locared approximately 300 m sourh c:ﬁ'
the intersection of 6 15t Streer and Division Strest in San Diego. The

Qal ALLUVIUM o La MNacion fault in this locality trends northwest and dips berween
Qlv LINDAVISTA FORMATION 6{5“ and 75° southwest. The fault was cxposed in numerous ex-
: plaratory trenches throughout the site. As can be zeen on the loca-
Psd SAN -D|EGD FDRMATFGN tion map (Fig. 2), the fault occupivs the top of 3 narrow ridge,
Mo OTAY FORMATION North of the site, the favle crosses a level marine terrace wich no
' : o topographic expression of its presence, T
= ‘ TRENGCH LOCATI ON Moventent on the fanlt'in the Paradise Valley localiry has offser
"t LA NACION FAULT rocks af the Lindavista, San Diego, and Qtay Formations, The
(dotted where buried) thinimum vertical zeparation of Pliocene and Pleistocene rocks is
" Figwed. Geologi , . 45 m and 16 m, respectively. :
Figuee . Geologic map of Paradise Valley site. In-oider to obtain marerial for dating the fault, a large bulldozer
/ . ‘ .
‘ ground level .
0 — — 0
ALLUVIUM & SLOPEWASH i
: ‘ 3
2N P [ =
® o
E .
_______ bottom of trench L. 5

. 20
L L .~ 1 Feat

F mefers

Figure 3. Log of exploratory excavation, Paradise Valloy sire, . -
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RADIOCARBON AGES OF ALLUVIUM GVERLYING LA NACION FAULT, SAN DIEGO, CALIFORNIA

qu ALLUVIUM

Qi LINDAVISTA FORMATION
Psd SAN DIEGO FORMATION
Mo . OTAY FORMATION

L TRENCH LOCATION

Figure 4. Geologic map of Pogyi Canyon site.

* trench, € m deep, was excavated in an alluvium-ﬁlled‘canyun'
shown on Figure 2. The alluvium exposed in the trench is 43 m

thick 'and is nnderfain by rhe San Diego and Oray Formations in
fault contact. The alluvial corract is exceprionally well defined here
and is not disturbed by faulting (Fig. 3).

Two samples of alluvium were obrained from the trench for
radiocarbon dating. Organic carbon in sample 1 was dated at
6,340 + 390 yr B.P. Organic carbon in sample 2 was dated at
7,960 £ 530 yr B.P. S -

 POGGI CANYON SITE

The Poggi Canyon site is located east of the present end of Rivera

Streer. and south of Lilac Avenue in Chula Vista (Fig. 4). The
. canyon from which Holocene activity on the fault was reported by

Artim and Pinckney (1973) is loeated 0.8 km to the south. Poggi
' Canyon, as shown by several auger borings made for this study,
contains approximately 10 m of alluvium and slopewash materials.

J_,_grt:und level

fandt zone.

F'F:"ﬂ' §2"

-
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At Poggi Canyan, the fault strikes N. 16° E., and dips 60° W,
Beds of the San Diego Formation west of the fault dip as much as
21° E.; rocks of the Otay Formation on the east side of the favlt are
essentially flat lying. The Lindavista Formation crops out north and

- south of the exploratory trench (Fig. 5) and has been faulted

against the Otay and $an Diego Formations. The minimum vertical
separation obscrved along the fault at this locatien is 67 M, mea-
sured from the base of the 5an Diego Formation.

The bulldozer trench from which the samples for radiocarbon
dating were obtained was placed near the northern edge of the
canyon where the alluvium was known to be only 8 m deep. The
trench was dug to a depth of 4.6 m with a bulldozer, and a smailer
trench 3 to 4.6 m decp wis cxcavared inside the bulldozer trench .
with 2 backhoe. As indicared on the wench log (Fig. 5), the alluvial
materials are not offset by faulting anywhere within the 14-m-wide

Because the alluvium contained insufficient organic cathon for

" analysis, soil carbonatc was used. Sample 1, taken from a depth of

8 m in a boring placed in the alluvium adjacent to the trench, re-
sulted in a soil-carbonate age of 13,375 *+ 275 yr B.P. Sample 2
was taken from a depth of 4'm in the same boring and resulred ina
soil-carbonate age 0f 11,500 £+ 400 yr B.D. ‘ o
Soil carbonate is a chemical product of the weathering of -
feldspars. In arid climates, such as in southern Califomnia, leaching
of these carbonates results in the formation of a zone of “caliche”
several feet below the ground surface. The carhonares dated in
Poggi Canyon formed in such a manner, ' o
ere are two types of errors unigue o dating soil carbonate in
alluvial sediments {Polach and Golson, 1966), The first type of
error makes the sample appear younger than it actually is. The sec- -
ond type makes the sample appear older and is the primary concern’
in this study. The sample may appear oldet if it has been conrami- |
nated by detrital carbonate in the form of teworked fissil-shell de-
bris. The primary argument against significant conramination by
fassil-shell debris is that the soil samples yiclded a radiocarbon .
date. If they had contained fossil-shell debns, no dare would have -
been attainable because rthe upper limit of C dating is approxi-
mately 40,000 yr. . : o
. Another form of detrital carbonate that could have contarmi-
nated the sample is caliche. This is considered untikely because ex-
amination of the soil before dating showed no evidence of this type

. of contamination.

Tf the samples were contaminated at all, it is more probable that
they would have been contaminated by younger carbonate. This
could oceur from percolating ground water at any time after depo-
sitton of the sampled horizon or from mixing of the sample with
younger sediment duniug sampling. : ‘ ‘ ‘

- 1§ the soil cathonate formed in sitw, then its radiocarbon age is
younger than the age of the alluvium. The ages reported for the al- -
tuvium in Poggi Canyan would then be minimum ages. The close

0 e 0 ’
i T LT ALLUVIUM & SLOPEWASH b -
o o - - — e YT E T i
2 . - =] - - &
- - - = . =
@ e alluvigl channels-<Ei: |
LS 1 . ad o -_ - =1 ,q -
‘ —- . =T & T un e el eate s : : - Ba
o3 — . & oo o 3 . ‘ b
: - bottom of trench L w
E “:?"FQ‘PS | e : : -t E
| i ‘ Mo ==X =" L.a Nacion Fuuliione-—/ ‘ ' a
9 e P meters ? IP. EP 3;0 Feat

Figure 5. Log of exploratory cxcavatiun, Poggi Canyon site,
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agreement between soil-carbonate ages obtained from alluvium in
Poggi Canyon and organic carbon ages of alluvium from similar
depths in nearby areas suggests thar radiocarbon dates obtained
- from the soil carbonate are valid. .

CONCLUSIONS

* Using the generally accepted definitions of an active fault, the La

Nacion faulr cannoc be classified as active at the localities studied.
Evidence indicating no Holocene activity includes the absence of
ropographic expression and the presence of undisturbed Holocene
and late Pleistocence alluvium overlying the faule e,
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Figure 5
Brandywine trench logging.

Front: W.

Several of the geologists whoﬂpartiéipated in the "'l-"L 

. Bllictt, D Hannan.

rear: M, Hart, L. Erb (L. Erb Drllllng Co ), R. Dcwlen, .
T. L;em, D. Stickney, L. Reed, F. Kingery, A. Mayo, W. Ganus.

‘Not in protograph:
M, Chapln, and W, Catlln. ‘

As ‘the new excavation was limited to
removing backfill material, the new south

‘'wall exposure was within a foot or so of
- the original one.
_ relatively easy to pinpoint and corre~

late features illustrated on the original

It was therefore

trench log with the bedrock and soil

exposed along the south wall of the re-

excavated trench. - :
- The new Brandywine trench was lngged

-in detail at a scale of 1 inch equals

5 feet and iz shown diagramatically 1n
Figure 6. Results of this logging

showed that: (1) the La Nacion fault
consists of saveral dlstlnct slickensided

shear zones, ({(2) there is a main shear

zone which juxtaposes light gray clayey

- 5iltstones uf the Eocene/Mlocene Sweets

.years B.P,

G. Gastzl "B. Smyllle, Sgt. C. Cook Jr.,

T

water Formation (Eocene Mission Valley -

Pormation of Kennedy, 19277) on. the sast

- against yellow fine-grained sandstones of
‘the Pliocene San Diegoe Formation on the
. west, (3} a dark gray-brown clayey Holo-

cene paleosol and brown sandy Holocene

" alluvium were deposited over the La

Nacion fault on an irreqular erosion
surface, (4) neither the Holocene paleo-

" gol nor the sandy alluvium are displaced

by the La Nacion fault, and (5) the age -

‘of the paleosol based upon radiccarbon

analysiz was determined to.be 10,5501360
“{R.. Berger, 1975, ertten
communication). v
. Figures 7 and B show the unfaulted
Holocene paleozol owverlying the main
trace (trace No. 1 on Figure 6) of the
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BRANDYWINE TRENCH LOG D
Ground 'Slu'rfage,:!:—/f -

st hmma Al mEE N

[ E,NF-ﬁ PALEDSOL

ariptinannid

i3 3% .ﬁ;

A Emne mmcenaf
RFM

‘"-RAmmARaom SAMPLE

. 10,5502560yr 8P [ o

Fiqure 6. Smmplifle& lag of tha gsouth wall of tha re-excavated
BrandyWLne trench. The left member of trace no. 1 (the main =

. trace) of the five La Nacion fault traces shown, geparates the

-‘EucenefMiocEneﬁ Sweetwater Formation from the Pliocene San .-

. Diego Pormation. The location of the reported 1 meter (3 Ft.)

- of offset of Holocene alluvium (Artim and. Rinckney, 1973a,
1973b) is at station 50, indjcated by the large open arrow. |
Neither the bedrock nor the overlying palesgol and alluvxum are
faulted at this location, HNone of the traces of the La Haclon

i Hhown offset iz uverlylng Holucene paleoscl or alluvium.

La Nacien fault. The head of the rock .

hammer in Figqure 8 is approximately 2

inches to the l&ft of the main trace.

, The location of the reported offset
Holocene alluvium, as shown on the arigl-

nal trench log, is approximately at-

station 50 (large open arrow on Figure 6).

This portion of the trench was examined
by each geclogist present. . The results
- of this investigation indicated that the
 there was no evidence of offset in the
Holocene sediments or underlying bedrock

at- gtation 50, The 1rregular nature of
the hedrock/paleasol surface at thlS"'
location and elsewhere in the trench
is best explained by scouring and
channeling of the bedrock surface prlor
 to deposition of the Holocene paleosol!
 In conclusion, it has been determined
"that (1) the La Nacion fault is over--
lain by unbroken Holocene deposits in the
‘Brandywine trench, {2) the anomalousg
thicknesses of alluvium along the La
Nacion fault trend reported in the Rice
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Canyon area gan be easily explained by -
non-tectonic processes (as opposed to.
Holocene movement on the La Nacion .
fault), and (3) Pleistocene age depc51t5
.. {Lindavista Formation) have bean offset
by the fault, but Holocene deposits
.. have not been offset. . Therafore, the

-La Nacion fault should be considered . ‘7;'

potentially active {Assoc. Enqlnearlng
Geologists, 19?3) o
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